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Summary

Presented thesis “Mathematical model of measurement and test of
industrial spere product quality control” is constructed with introduction, five
chapter"s (25 paragraphs) and conclusion followed by bibliography.

In the first chapter of this dissertation “ General information on the
pipeline transportation of natural resources” — discussed the state of pipeline
transport in separate countries of the world. There is about 3,500,000 km of
pipeline transport in the world. Among them 64% is natural gas pipeline and only
36% is for crude oil. Also considered pipeline transport history and prospects for
development in Georgia. The oldest and biggest pipeline was planned and
contructed in 1897-1907. Now in Georgia is about 2 854 km of pipeline, among
them there is about 1 258 km of crude oil and about 1 596 km of natural gas. Now
in Georgia is 3 biggest active pipeline, BTC (Baku-Tbilisi-Ceyhan) and WREP
(Western Route Export Pipeline) crude oil pipelines and SCP (South Caucasus
Pipeline) gas pipeline. Discussed technology of oil pumping stations, working
principles and calibration of pressure, temperature and flow measurement
transmitters.

In the second chapter of this work “Mathematical modelling at the design
stage of the pipeline” there are discussed Linear and dynamic mathematical
modelling method for pipeline planning and dynamic programming of the
mathematical modelling for correct choosing pipeline transport parameters. Given
the task: we have 3 different ways to construction pipeline, and each way has
different prerequisite. First — construction of pipeline must done with minimal
expenditures, Second — pipeline must done in mimimal time and third - pipeline
must satisfy the most people. Using mathematical modeling we must choose the
best way for constructing and building the pipeline.

In the third chapter “Organization of calibration process and control
parameters measurement at crude oil pumping stations” described the evaluation
and comparison of uncertainty single and multiple direct measurements. During

experiments was calibrated the pressure, temperature and flow transmitters at real



pumping stations. Was recorded calibration results and using this results was
calculated uncertainty of these transmiters for single and multiple direct
measurements.

In the fourth chapter “Virtual modelling and simulation of the
measurement process at pumping stations using LabVIEW” is described general
information about the graphical programming program LabVIEW. Possibility,
using sphere and creating virtual models with LabVIEW. Using LabVIEW we
created virtual models for single and multiple direct measurements as pressure also
temperature and flow transmitters. Tested virtual models and record test results for
single and multiple direct measurements. Using this results was calculated
uncertainty of these virtual transmiters. Also was was comparison virtual models
uncertainty with real transmitters uncertainty.

In the fifth chapter “Evaluation of measurement error and uncertainty for
suitability of a virtual model” is described investigation adequacy of virtual and
real measuring system for measuring pressure, temperature and flow using the
comparison of test results uncertainty. Calculated real pumping several group test
data materiality verification for pressure, temperature and flow multiple
measurement using comparison of measurements of dispersions. Calculated
verification of materiality of Measurement data average difference from a group
pumping stations for pressure, temperature and flow multiple measurements.
Consolidation of observed test results of group pumping stations of real objects and

virtual models measurement parameters.
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